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Introduction
Breast-feeding and working outside

the home are commonly believed to be
incompatible activities, and increased
female labor force participation is fre-
quently blamed for the low rates of
breast-feeding in the United States. Were
this the case, the trend would be impor-
tant, because women's labor force par-
ticipation continues to increase, and
associated decreases in breastfeeding
could have profound health conse-
quences.

Data from Current Population Sur-
veys show that during the period 1986
through 1988 about half of new mothers
in the United States were employed
during the first year of their child's life.
Two months after delivery, 60% of these
employed mothers were actually back at
work, and 40% were on leave from their
jobs. By the fourth month after delivery,
90% of mothers with jobs were back at
work. These data indicate that American
women either do not work at all for the
first year following the birth of a child, or
they remain employed and take a rela-
tively short leave from their predelivery
job.' We were interested in knowing
whether women who remain at home are
more likely to breast-feed than women
who return to work outside the home, and
whether the duration of breast-feeding is
associated with the length of maternity
leave.

The 1988 Ross Laboratories' Moth-
er's Survey found that full-time work had
no effect on the initiation of breast-
feeding but had a profound effect on
breast-feeding duration. The survey found
that equal numbers of employed and
nonemployed mothers began breast-
feeding, but at 6 months postpartum, only
10% of full-time working women re-
ported that they were still breast-feeding,

compared with 24% of nonemployed
women.2 A prospective study of the effect
of women's work on breast-feeding in the
Washington, DC, area confirmed the
general findings of the Ross survey,
although those results cannot be general-
ized to the country as a whole.3 Lindberg
used data from the National Survey of
Family Growth to demonstrate that women
who breast-feed and work have an in-
creased likelihood of stopping breast-
feeding in the month they enter employ-
ment.4

In this paper we use data from the
1988 National Maternal and Infant Health
Survey (NMIHS) to explore the factors
associated with breast-feeding initiation
and duration. The role of postpartum
employment is given particular emphasis.
The NMIHS is a nationally representative
study that can be used to make inferences
about the entire US population of child-
bearing women for 1988.5 It can be
considered the most current representative
source of information on selected ques-
tions about breast-feeding in the United
States.
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TABLE 1-Percentage of Women with Live Births Who Ever Breast-Fed,
1988 National Maternal and Infant Health Survey, by Selected
Characteristics

Weighted % Weighted % Chi-Square
in Category Who Breast-Fed P

Total
Maternal ethnicity
White
Black
Hispanic
Other

Maternal age, y
<20
20-24
25-29
30-34
.35

Household income, $
<10 000
10 000-15 999
16 000-24 999
.25 000

Maternal education
High school
College

Marital status
Married
Unmarried

Parity
Primiparous
Multiparous

Infant birthweight
Low (<2500 g)
Normal (>2500 g)

Sex of infant
Male
Female

WIC during pregnancy
Participant
Nonparticipant

WIC for infant
Participant
Nonparticipant

Region of residence
New England
Mid-Atlantic
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain
Pacific

Employment before delivery
Employed
Not employed

Employment in year after delivery
Employed
Not employed

Return to work after delivery
Within 6 weeks
After 6 weeks

Maternal occupation postpartum
Professional
Technical/sales/administrative
Service
Manufacturing
Not workinga

100.0

67.5
15.4
12.7
4.4

12.2
27.5
31.9
20.6
7.9

21.5
13.6
17.2
47.7

58.2
41.8

74.9
25.1

34.4
65.6

6.4
93.6

52.1
47.9

29.3
70.7

35.6
64.4

4.2
14.1
17.7
7.6

17.1
6.5

12.2
6.3

14.1

68.6
31.4

52.4
47.6

13.0
87.0

11.9
23.6
9.4
5.5

49.6

53.4

59.1
24.1
52.4
70.2

31.1
44.2
57.8
65.9
69.0

32.3
46.9
52.8
64.9

41.2
70.3

59.8
34.2

53.1
53.5

35.8
54.5

52.9
53.8

37.3
60.0

36.8
62.5

48.8
53.8
52.3
50.0
46.3
34.6
46.1
72.2
72.6

56.5
46.5

53.9
52.7

49.8
53.9

73.6
51.3
48.9
34.8
52.4

.000

.000

.000

.000

.000

.769

.000

.545

.000

.000

.000

.000

.404

.058

.000

Methods
The NMIHS was designed to study

factors associated with poor pregnancy

outcomes. The survey instruments and
research methodology used by the Na-
tional Center for Health Statistics for the
NMIHS have been described in detail
elsewhere.5 A systematic sample, strati-
fied by race, infant birthweight, matemal
age, and marital status, was drawn from
vital records of 48 states, the District of
Columbia, and New York City. The
original sample includes 13 417 live
births, 4772 reports of fetal death, and
8166 infant deaths. For those respondents
with a live birth, the study includes linked
data from birth certificates, a 35-page
questionnaire mailed to the mother, and
information about delivery provided by
prenatal care providers and hospitals. One
in every 354 live births in calendar year

1988 was included, and 74% of the
mothers contacted responded to the
NMIHS followback questionnaire. Black
mothers and low-birthweight infants were
oversampled, but the data are weighted to
reflect the composition of the national
population.

Of the 26 355 mothers sampled in
the NMIHS Followback Study, only those
9953 women who had live births and who
responded to the survey were of interest.
Among these, a total of 866 were

excluded because the baby was never

brought home after delivery or because
data were missing for birthweight, marital
status, or whether the child had been
breast-fed. Thus, 9087 cases were avail-
able for analysis. NMIHS respondents
were asked if they had ever breast-fed
their baby and how old the baby was when
breast-feeding was stopped. Respondents
were allowed to answer in days, weeks, or

months, and the information was coded in
days. For this analysis, breast-feeding
duration was recoded by rounding to the
nearest week.

Data analyses were performed with
SUDAAN software that can adjust for the
oversampling of Blacks and low-birth-
weight infants in the NMIHS.6 Chi-square
analyses were first used to test for
associations of selected variables with the
proportion of women breast-feeding.
Those variables showing a significant
association with breast-feeding were sub-
sequently entered into a logistic regres-
sion model to determine which variables
were important predictors of the decision
to breast-feed when all variables were

controlled simultaneously. Collinearity
among the explanatory variables was
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Note. WIC = Special Supplemental Food Program for Women, Infants, and Children.
alncludes 50 women with occupation categorized as "other."
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sought and was found to be absent.
Interactions among the variables were

also tested in the model, and significant
interactions were found for region of
residence with participation in the govern-
ment-funded Special Supplemental Food
Program for Women, Infants, and Chil-
dren (WIC) and for level of education
with age and with length of maternity
leave. Because the presence of interaction
means that a variable does not have the
same type of effect among different
groups, regression results are presented
stratified by region of residence and level
of education.

The duration of breast-feeding, as a

continuous variable, was examined in a

similar manner by means of multiple
linear regression. Only those who initiated
breast-feeding (n = 2968) are included.
Again, each variable was modeled sepa-

rately (data not shown) to determine
whether it was associated with the dura-
tion of breast-feeding. Those variables
found to be significant were then modeled
simultaneously. An examination of residu-
als from the model displayed nonconstant
error variance. Transforming the outcome
variable by taking its natural logarithm
resulted in a better fitting model. Again,
no significant collinearity among the
variables was found, but there was a

significant interaction of several variables
with race, and so the results are stratified
by race. Predicted values for duration of
breast-feeding by race and postpartum
employment status were output from the
regression model and plotted.

An additional set of models was run

for employed breast-feeding women

(n = 1506), which included duration of
maternity leave as a predictor of breast-
feeding. The day the mother returned to
work was available for 95% of the
working mothers. (When only month and
year were known, day was imputed as the
middle day of the month.) Mothers
without a valid date (n = 80), those who
did not work in the first year postpartum
(n = 1337), and those whose occupation
could not be categorized (n = 45) were

excluded from this analysis.

Results
Initiation ofBreast-Feeding

Table 1 presents the proportions of
mothers ever breast-feeding by 10 vari-
ables suspected to be related to breast-
feeding and four different variables re-

lated to employment status. The total
weighted percentage of women in the

NMIHS who ever breast-fed their new-

borns was 53.4%. Only 24% of Black
women ever breast-fed, compared with
more than 50% in the other ethnic
categories. Breast-feeding initiation in-
creased with mother's age, education, and
income level, and breast-feeding was

more common among married than unmar-
ried women. Parity made no difference in
breast-feeding initiation when primiparas
were compared with multiparas, nor did
the sex of the infant influence the decision
to breast-feed. Babies with low birth-
weights were much less likely to be
breast-fed (35.8%) than babies of normal
birthweight (54.5%).

Breast-feeding initiation is not consis-
tent across the regions of the United
States. In the Pacific and Mountain
regions over 70% of women ever breast-
fed, while only about half that percentage
ever breast-fed in the East South Central
region. Participation in the WIC program
was negatively associated with breast-
feeding initiation.

Women employed before delivery
were significantly more likely to breast-
feed than women not employed. There
was no difference in breast-feeding initia-
tion in general between women who
returned to work in the first year postpar-
tum vs those who did not; however, the
type of occupation the mother held was

significantly associated with breast-
feeding initiation. Women with profes-
sional occupations were much more likely
to breast-feed, and women with manufac-
turing occupations were much less likely
to breast-feed, than women not working
or women in the other occupational
categories. Additionally, women who re-

turned to work quite soon after delivery-
within the first 6 weeks-were somewhat
less likely to breast-feed than women who
returned to work later in the year or who
did not work.

Table 2 presents the results of the
logistic regression analysis of factors
related to breast-feeding initiation among
White and Black women. (Hispanic
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TABLE 2-Likelihood of Breast-Feeding among Different Groups of Women
in the 1988 National Maternal and Infant Health Survey

Women from Other States
Women from
Pacific and With College Without College

Mountain States Education Education
(n = 921)a (n = 2513)a (n = 4572)a

OR (95% Cl) OR (95% Cl) OR (95% Cl)

College education 2.31 (1.46, 3.68) ... ... ... ...

White race 2.52 (1.67, 3.80) 2.72 (2.14, 3.47) 2.36 (1.91, 2.92)

Mother's age -30 y 2.08 (1.23, 3.50) 1.61 (1.26, 2.05) 1.21 (0.94,1.55)

Income >$25 000 1.60 (0.98, 2.61) 1.09 (0.83,1.43) 1.03 (0.80,1.31)

Married 1.72 (1.02, 2.91) 1.19 (0.83,1.71) 1.81 (1.39, 2.36)

Birthweight <2500 g 0.44 (0.29, 0.67) 0.62 (0.48, 0.80) 0.55 (0.44, 0.68)

Worked before 1.27 (0.76,2.14) 1.16 (0.84,1.59) 1.44 (1.13,1.82)
delivery

Type of employment
after delivery

Professional 1.60 (0.65, 3.96) 0.98 (0.70,1.38) 1.08 (0.59,1.98)
Technical/sales/ad- 0.69 (0.39,1.25) 0.64 (0.47, 0.88) 0.77 (0.58, 1.02)

ministrative
Service 1.14 (0.50,2.64) 0.80 (0.50,1.29) 0.82 (0.59,1.14)
Manufacturing 0.56 (0.14, 2.27) 0.53 (0.27,1.03) 0.60 (0.40, 0.92)

<6 weeks maternity 0.54 (0.28,1.07) 0.66 (0.47, 0.93) 1.03 (0.75,1.41)
leave

WIC during pregnancy 2.17 (0.96, 4.88) 0.91 (0.57, 1.44) 1.07 (0.78,1.46)

WIC for infant 0.81 (0.38,1.75) 0.68 (0.44,1.05) 0.64 (0.47, 0.87)

Breast-feeding initia- 76% 66% 35%
tion rate

Note. Odds ratios (ORs) and 95% confidence intervals (Cls) are from a logistic regression
analysis. WIC = Special Supplemental Food Program for Women, Infants, and Children.

aunweighted n's.
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women and women of other ethnicities
were excluded from further analysis
because of small numbers. Information
regarding breast-feeding initiation among
these women is available from the au-

thors.) The variables from Table 1 that
were significantly associated with breast-
feeding initiation were included in the
model, that is, all except parity, infant sex,

and the simple employed/not employed
variable. At the bottom of the table is the
overall proportion of women in each
category who reported that they breast-
fed. It can be seen that the variables for
which interactions were found (region of
residence and education level) are also
variables that significantly affect the
probability of breast-feeding, as the pro-

portions who ever breast-fed vary dramati-
cally from one category to another.
Seventy-six percent of westem women,

66% of nonwestem women who had
attended college, and 35% of nonwestem
women who had never attended college
breast-fed.

Interactions are evident in Table 2 in
that the explanatory variables do not
behave in the same manner for women in
the three groups. In all three models, the
likelihood of breast-feeding was signifi-
cantly greater for White women, women

with normal-birthweight infants, and
women over age 30 (although in one of
the models age was only borderline
significant). In the first model, women

from the Pacific and Mountain states were
significantly more likely to breast-feed if
they were married and college educated,
and WIC participation during pregnancy

had a borderline significant effect, enhanc-
ing the likelihood of breast-feeding. In the
second model, among college-educated
women from nonwestem states, only two
additional factors affected the likelihood
of breast-feeding-working after delivery
in a technical, sales, or administrative
occupation and retuming to work within 6
weeks of delivery were both associated
with a lower probability of breast-feeding.
In the third model, among nonwestem
women without college educations, being
married and having worked before deliv-
ery were associated with a greater likeli-
hood of breast-feeding, while postpartum
work in manufacturing occupations and
infant participation in WIC were associ-
ated with a reduced probability of breast-
feeding.

Duration ofBreast-Feeding

Among all parturients (including
bottle-feeders) in the 1988 NMIHS, the
national median duration of breast-
feeding was less than 1 week (data not
shown). Only 25% of all mothers breast-
fed for more than 9 weeks. Among those
who initiated breast-feeding, the median
duration of breast-feeding was 13 weeks.
One quarter of the breast-feeding mothers
breast-fed for 6 weeks or less, and about

10% breast-fed for more than a year, with
a maximum observed value of 113 weeks.

Figure displays the proportion of
breast-feeding mothers continuing to
breast-feed during the child's first year by
race and postpartum employment status as

observed in the NMIHS. The proportion
breast-feeding drops steeply in the first 8
weeks postpartum for all women except
White, nonemployed women. At least
some women in all groups are continuing
to breast-feed at 1 year postpartum.

Multivariate regression analysis to
identify predictors of breast-feeding dura-
tion showed that for both Black and White
women, older age and residence in the
Pacific or Mountain states were associated
with longer durations of breast-feeding,
while having a low-birthweight baby and
infant participant in WIC were associated
with shorter durations of breast-feeding.
More education and higher parity were

associated with a longer duration of
breast-feeding among White women, but
not among Black women. For White
women, but not Black women, having a

male infant was associated with shorter
breast-feeding durations. Among Black
women, but not White women, higher
income and having received WIC assis-

tance while pregnant were associated with
a longer duration of breast-feeding. Among
White women, those employed after

delivery in all of the occupation categories

948 American Journal of Public Health
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FIGURE 1-Cumulative proportion of mothers
continuing to breast-feed, by race and
postpartum employment status:
breast-feeding women in the 1988
National Maternal and Infant Health
Survey (n = 2968).
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breast-fed for a significantly shorter dura-
tion than those who did not work; this was
also true for Black women, but the
differences were not significant for women
employed in service and manufacturing
occupations.

Figure 2 shows the proportions
continuing to breast-feed adjusted by the
variables included in the regression mod-
els. After adjustment, the difference in
breast-feeding duration by employment
status remains. For both White and Black
women, those not employed breast-fed for
a longer time than those employed. The
negative effect of postpartum employ-
ment on breast-feeding duration is stron-
gest among White women.

Duration ofBreast-Feeding
for Employed Women

Table 3 shows the median duration
of breast-feeding, the median length of
maternity leave, and the percentage who
continued to breast-feed after returning to
work for each occupational category by
race. White professional women were the
most likely to continue breast-feeding
after returning to work and had the longest
median breast-feeding duration.

Regression models were also run for
duration of breast-feeding among work-
ing women as described above, but with
the following differences: the duration of
maternity leave was added to the model as

a possible predictor, and, as nonworking
women are now excluded, "professional"
was used as the reference category for
occupation. In this model, the duration of
maternity leave proved to be highly
significantly associated with the duration
of breast-feeding for both Black and
White women (P < .01). Among Black
women, the type of employment was not
significantly associated with duration of
breast-feeding when duration of leave was
included in the model. Among White
women, those in service occupations
breast-fed for a significantly longer time
than women in professional occupations,
even after controlling for the significant
effect of duration of maternity leave.

Discussion

The NMIHS indicates that only 53%
of women in the United States ever

breast-fed their newborns in 1988. This is
a far cry from the year 2000 goal of 75%
breast-feeding in hospital after delivery.7
Among those who initiated breast-
feeding, the median duration was 3
months, again well short of the year 2000

goal of 50% still breast-feeding at 6
months.

The NMIHS data suggest that well-
educated, White, older women with higher
incomes who live in the western United
States are the most likely to breast-feed
their children. This is consistent with
findings of other researchers.8'9 Maternal
employment per se had little effect on the
decision to breast-feed, and different
factors are significant predictors of breast-
feeding initiation among different groups

of women.
For the most part, the variables

associated with breast-feeding initiation
and duration are those one would expect
from the preliminary chi-square analysis;
however, the WIC participation variables
are an exception. When the other vari-
ables were controlled, WIC participation
during pregnancy was associated with a

(borderline) increased likelihood of breast-
feeding in the western United States and
was not significantly associated with the
decision to breast-feed in the rest of the
country. Among nonwestem women, in-
fant WIC participation was associated
with a reduced likelihood of breast-
feeding (although this reduction was only
borderline significant for women with
college educations). Finally, among Black
and White women who breast-fed, receipt
of free WIC foods for the baby (infant
formula being among the items available)
was associated with earlier weaning.
Other researchers have used the NMIHS
data to show that WIC participation
during pregnancy, combined with breast-
feeding advice, significantly increases the
likelihood of breast-feeding initiation but

not breast-feeding duration.'0 This analy-
sis shows that the effect ofWIC participa-
tion differs by region (which may reflect
differences in breast-feeding advice) and
by whether the pregnant woman or her
infant is considered the participant.

The variation in breast-feeding initia-
tion in different regions of the United
States is striking. This variation may

reflect a cultural difference-a difference
in what is considered the "normal" way to
feed infants in different regions of the
country. The apparent normality of breast-
feeding in the Pacific and Mountain states
may account for the relative success of the
WIC programs in these regions in promot-
ing breast-feeding.

This analysis refutes the notion that
postpartum maternal employment per se

is responsible for the low rates of
breast-feeding initiation in the United
States. There was no meaningful differ-
ence in breast-feeding initiation according
to whether or not the mother returned to
work during her child's first year. Half of
both the working and nonworking women
opted not to breast-feed. The analysis does
indicate that, in general, breast-feeding
women who return to work wean earlier
than breast-feeding women who do not
work.

Among those breast-feeding mothers
who did return to work, those with longer
leaves breast-fed for longer durations.
White professional women were the most

likely to combine work and breast-feeding
and breast-fed for the longest durations.
Kurinij et al. reported the same finding
and speculated that women employed as

professionals may have more control over
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TABLE 3-Weighted Median Duration of Breast-Feeding, Median Length
of Maternity Leave, and Percentage Breast-Feeding after Return
to Work among Women Who Returned to Work Postpartum,
by Race and Occupational Category

White Women (n = 101 9)a Black Women (n = 487)a

% Breast- % Breast-
Feeding Feeding

Breast- Maternity after Return Breast- Maternity after Return
Occupation Feeding Leave to Work Feeding Leave to Work

Professional 17 9 64 13 12 42
Technical/sales/ 12 10 47 13 9 46

administrative
Service 13 10 48 13 14 36
Manufacturing 10 9 38 13 9 46
All employed 13 10 53 13 11 43

breast-feeding
women

aunweighted n's.
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their work environment and more flexibil-
ity to accommodate both the demands of
work and the needs of their infants.3
Unfortunately, these data do not contain
information about the number of hours
worked, so we were unable to control for
differences between women working part-
time and women working full-time.

The World Alliance for Breastfeed-
ing Action has identified time, space, and
support as the essential elements of a
"mother-friendly workplace."" Profes-
sional women may have heretofore been
the most successful in obtaining these
elements in their workplaces. The Alli-
ance suggests that time for breast-feeding
is best provided by allowing for paid or
unpaid matemity leave. This analysis
demonstrated that in the United States,
where leave is almost exclusively unpaid,
breast-feeding durations are quite short.
Additionally, when mothers have retumed
to work, time for breast-feeding can be
provided by offering flexible and reduced
hours, nursing breaks, or, at a minimum,
sufficient break time to express breast
milk.

The Alliance also recommends pro-
viding child care at the work site as a
potential way to ensure space for breast-
feeding by allowing mothers to work with
their infants in close proximity. If a
breast-feeding mother has to be separated
from her infant, she should be allowed a
place where she can express breast milk in
comfort and privacy.

Support is undoubtedly the most
difficult of the three elements to ensure.
Support for working women who breast-
feed would be easier if breast-feeding
were better supported by society in
general. However, pervasive social and
economic forces support the separation of
mothers and infants and, accordingly,
bottle-feeding.

Other research suggests that the level
of support for breast-feeding may influ-
ence breast-feeding initiation and dura-
tion. In a small, qualitative study, Dix
found that mothers chose to bottle-feed
because of negative perceptions about
breast-feeding, despite stating that they
knew that breast-feeding was best for

the baby.'2 O'Campo et al. showed that,
among other indicators, breast-feeding
women who believed that other people
preferred them to bottle-feed were at risk
for a short breast-feeding duration.'3 This
factor proved to be more significant in
their analyses than the usual socioeco-
nomic indicators of ethnicity, age, educa-
tion, and so forth. The regional difference
in breast-feeding patterns seen in this
analysis suggests that the decision to
breast-feed is based, in large part, on
relatively local cultural factors. It is
possible that social support for breast-
feeding is strongest in the regions of the
United States with the highest rates of
breast-feeding initiation.

Conclusions
The low rates of breast-feeding

initiation in the United States are not
attributable to maternal participation in
the labor force. However, returning to
work is associated with earlier weaning
among women who breast-feed. Women
who are presumed to have the most
influence over their working conditions
(White professional women) are the most
likely to breast-feed after returning to
work and have the longest duration of
breast-feeding, despite a median duration
of maternity leave as short as or shorter
than that of other employed women.

The duration of maternity leave was
shown to be highly significantly associ-
ated with the duration of breast-feeding.
However, the analysis does not mean that
returning to work directly causes wean-
ing. Some women may wean in anticipa-
tion of returning to work, while others
may wean in the face of difficulties in
managing work and breast-feeding. There
are probably other women who have the
opportunity to arrange for maternity leave
based on their desire to breast-feed for a
certain length of time. And, of course,
there are working women with the com-
mitment and support to continue breast-
feeding for extended periods. Qualitative
studies of the effect of maternity leave on
breast-feeding are clearly indicated. C1
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